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CHAPTER 3 
 
 
RESEARCH METHODOLOGY 
 
 
3.0 INTRODUCTION 
 
There are several tests that are carried out in this research. They are compressive 
strength test, splitting tensile strength test, flexural strength test and modulus of 
elasticity test. The test are conducted to investigate the mechanical properties of oil 
palm shell concrete by using various water to cement ratio, and compared to plain 
concrete. The grade of concrete targeted in this research is 25 N/mm2 which achieved 
after 28 days. Super plasticizer admixture were also added during the mixing of the 
concrete that is used to modify the properties of concrete or mortar to make them more 
suitable to work by hand or for other purposes such as saving mechanical energy. The 
concrete is mixed with different water to cement ratio of 0.55, 0.60 and 0.65 with 100% 
of oil palm shell. Wet gunny was the curing method used in the research. 
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3.1 RESEARCH FLOW CHART 
 
 
 
Figure 3.1: Flow chart 
 
Figure 3.1 represents the flow chart of the process of the research. First, the 
research is started. Then, trial and mix is done to get the mix proportion of the concrete 
that achieved the target strength. Next, using the mix proportion, casting is carried out 
and after it is done, the specimen is cured by wet gunny for 7 and 28 days. After 7 and 
28 days, testing is conducted for the specimen. The analysis is done using the results 
that is obtained from the testing conducted.  
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3.2 RESEARCH MATERIALS 
 
3.2.1  Cement 
 
Cement is one of the main materials used in this research. Cement is a soft grey 
powder that is mixed with water and other substance to make concrete. It can also be 
defined as the binding element that is used to bind others materials together. The type of 
the cement that used in this research is Ordinary Portland Cement (OPC), which is the 
most common type of cement use around the world. It usually contains of calcium 
sulfate with the ability of setting, hardening and remains stable under water. The OPC 
used is according to BS 12:1958, Specification for Portland Cement. 
 
3.2.2  Oil Palm Shell (OPS) 
 
Oil palm shell (OPS) is used as a lightweight aggregate as the replacement for 
coarse aggregate in this research. A crushed oil palm shell that is obtained from the 
factory is used for the conducted test. Table 3.1 represents the characteristics of oil palm 
shell used in this research. Figure 3.2 shows an example of oil palm shell used. 
 
Table 3.1: Characteristics of OPS 
 
Maximum Size 12.5 mm 
Type Elaeis Guineensis 
Density 572 kg/m3 
Amount Used 67 kg 
 
